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DESCRIPTION 

A cleaning agent composition for a positive or a negative photoresist 
Technical Field 

The present invention relates to a composition for cleaning a photoresist 
and, more specifically, to a composition for cleaning a photoresist which is 
useful for removing photosensitive material remaining on undesirable areas 
of the substrate for coating a photosensitive material and the instrument 
contacting the photosensitive material during processing of a fine circuit 
using a positive or negative photoresist composition and a negative 
photoresist composition containing pigment. 

Background Art 

It is well known in the art to produce photoresist compositions such as 
those described in US Patent Nos. 3,666,473, 4,1 15,128 and 4,173,470. 
These include phenol-formaldehyde novolak resins together with light- 
sensitive materials, usually a substituted naphthoquinone diazo compound. 

The novolak resin component of those photoresist compositions is soluble in 
an alkaline aqueous solution, but the naphthoquinone diazo compound acts 
as a dissolution rate inhibitor with respect to the resin. Upon exposure of 
selected areas of the coated substrate to actinic radiation, however, the 
photoresist undergoes a radiation induced structural transformation and the 
exposed areas of the coating are rendered more soluble than the unexposed 
areas. The relief pattern of photoresist on substrate prepared by the 
process mentioned above is useful for providing 1/^ very small line and 
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space widths, for example, in the manufacture of a semiconductor. 

Further, in the process for preparing such very small circuits, the circuit 
density can be increased, using photolithography techniques, by increasing 
the resolution capabilities of the resist. Such photoresist has been widely 
used for preparing a semiconductor and a liquid crystal display device. In 
the liquid crystal display device, examples of using a photosensitive material 
during color filter process are described in more detail below. 

In the color filter process, a positive photosensitive material of a negative 
photosensitive material containing pigment was coated on the glass pr 
conductive metal film or layer having a rectangular pattern (hereinafter 
referred to as "substrate"), soft-baked, exposed and developed to prepare a 
pattern of the desired shape. In the course of forming such fine circuit 
pattern, when forming a photosensitive film on the substrate, the 
photoresist film formed at the edge of the substrate becomes irregular when 
compared with the photoresist film formed at the middle of the substrate. 
Further, the photosensitive material coated irregularly at the edge of the 
substrate during soft-baking or exposing process may lead to contamination 
by an accumulation of photosensitive material and thus, the removal thereof 
is required. 

As the process for removing the coated photoresist layer by a physical 
process, a process for scraping the layer is known. However, such 
process has a problem in that the removal of the layer is not regular and the 
layer is damaged. As the process for stripping and cleaning the photoresist 
layer by a chemical process, the process for removing the photoresist layer 
with a chemical solution is known. 
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US Patent No. 4,983,490 discloses a solution for treating a photoresist film 
which comprises from 1 to 10 parts by weight of propylene glycol alkylether 
(PGME) and from 1 to 10 parts by weight of propylene glycol alkyi ether 
acetate (PGMEA), which exhibits excellent properties mainly in treating a 
positive photoresist, but it has disadvantages in treating a negative 
photoresist. The negative photoresist containing pigment is a photoresist 
used for a color filter of liquid crystal display devices. As such photoresist, 
black, red, blue and green photoresists may be used. When the photoresist 
containing pigment is cleaned with the cleaning composition consisting of 
from 1 to 10 parts by weight of PGME and from 1 to 10 parts by weight of 
PGMEA, the cleaning capability is lowered and a residue of the photoresist 
remains on the boundary surface between the cleaned area and the not- 
cleaned area of the developer after developing process. 

Disclosure of Invention 

The purpose of the present invention is to provide a cleaning composition 
wherein the residue of the photoresist does not remain on the boundary 
surface between the cleaned area and the not-cleaned area after a negative 
photoresist containing pigment is cleaned, soft-baked, exposed and 
developed. 

Another purpose of the present invention is to provide a cleaning 
composition which does not produce a build-up property where the 
photoresist layer raises higher than the original coated thickness on the 
boundary surface between the area cleaned by the cleaning composition 
and the area not cleaned. 

The further purpose of the present invention is to provide a photoresist layer 
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cleaning composition that has an excellent cleaning property. 

In order to accomplish the purposes mentioned above, the present invention 
provides a cleaning composition which comprises (a) from 0.1 to 20 wt.% 
of an alkyi oxide polymer with a molecular weight of from 50 to 2000 and 
(b) from 80 to 99.9 wt.% of an organic solvent. 

The organic solvent (b) preferably includes (b-l ) a mixture of methyl isobutyl 
ketone (MIBK), dipropylene glycol methyl ether(DPGME) and N-methyl 
pyrolidone(NMP), or (b-2) a mixture of dimethyl formamide(DMF) and n- 
butyl acetate, or (b-3) a mixture of dimethylacetamid(DMAc) and n-butyl 
acetate. Hereinafter, the present invention is described in detail. 

The cleaning composition of the present invention comprises (a) an alkyI 
oxide polymer with a molecular weight of from 50 to 2000; and (b) organic 
solvent which contains (b-1) a mixture of methyl isobutyl ketone (MIBK), 
dipropylene glycol methyl ether(DPGME) and N-methyl pyrolidone(NMP), or 
(b-2) a mixture of dimethyl formamide(DMF) and n-butyl acetate, or (b-3) a 
mixture of dimethylacetamide(DMAc) and n-butyl acetate. 

The preferred amount of the alkyI oxide polymer(a) is from 0.1 to 20 wt.% 
with respect to the total amount of the composition. When the amount of 
the polymer exceeds 20 wt.%, it is not completely volatilized during soft- 
bake and thus, it is not preferable. When the amount is less than from 0.1 
wt.%, the residual photosensitive material remains on the boundary surface 
between the cleaned area and the not-cleaned area after the coated 
photosensitive material is exposed to light and developed. 

Further, even when the molecular weight of the polymer exceeds 
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2000,there is a problem in that it is not completely volatilized. When the 
molecular weight is less than 500, the residual photosensitive material 
remains on the boundary surface between the cleaned area and the not- 
cleaned area after the coated photosensitive material is exposed to light and 
developed. This is not preferable. 

The most preferable alkyi oxide polymer is an ethylene or propylene oxide 
polymer, and even if any group is substituted on the two end groups of the 
alkyI oxide polymer, the performance does not change. The compositions 
of the organic solvent (b) suitable for mixing with the alkyI oxide polymer (a) 
are as follows: 

(b-1) One example of the preferred organic solvent mixture is a mixture 
consisting of from 1 to 20 parts by weight of dipropylene glycol methyl 
ether (DPGME), from 10 to 50 parts by weight of N-methyl pyrolidone 
(NMP) and 50 to 90 parts by weight of methyl isobutyl ketone (MIBK). 

In the case of dipropylene glycol methyl ether (DPGME), when exceeding 20 
parts by weight, it is not completely volatilized and thus it is not preferable. 
When the amount is less than 1 part by weight, the cleaning power is 
lowered and thus it is not preferable. In the case of the N-methyl 
pyrolidone(NMP), when it is mixed in the amount of less than 10 parts by 
weight, the cleaning power is abruptly lowered and thus it is not preferable. 
Therefore, it is particularly preferable to mix NMP in the amount of up to 50 
parts by weight. In the case of the methyl isobutyl ketone(MIBK), when it 
is mixed in the amount of less than 50 parts by weight, the cleaning power 
is lowered and thus it is not preferable. It is particularly preferable to mix 
MIBK in the amount of up to 90 parts by weight. 
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(b-2) The second example of the preferred organic solvent mixture is a 
mixture consisting of from 10 to 90 parts by weight of dimethyl formamide 
(DMF) and from 10 to 50 parts by weight of n-butyl acetate. When the 
amount of n-butyl acetate exceeds 50 parts by weight or is less than 1 0 
parts by weight, there Is a problem that the cleaning power is lowered. 

(b-3) Another preferred organic solvent mixture is a mixture consisting of 
from 10 to 90 parts by weight of dimethylacetamide(DMAc) and from 10 to 
50 parts by weight of n-butyl acetate. When the amount of n-butyl acetate 
exceeds 50 parts by weight or is less than 10 parts by weight, there is a 
problem that the cleaning power is lowered. 

In case of the organic solvent (b-1), (b-2), and (b-3), the excellent property 
of not producing a build-up property where the coating thickness of the 
photoresist becomes thicker than the original coated thickness, upon 
cleaning of a positive photoresist, on the boundary surface between the 
cleaned area and the not- cleaned area of the photosensitive materials is 
achieved. 

Brief Description of Drawings 

Fig. 1 Is a graph showing respective build-up properties when positive 
photoresist was cleaned with the cleaning composition of the present 
invention and with the cleaning agent of a conventional organic solvent. 

Fig. 2 shows a residual of photoresist when a color photoresist was cleaned 
with the cleaning composition of the present invention. 

Hereinafter, the present invention is more specifically described by way of 
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examples and comparative examples. 
Example 1 

The positive photoresist, AZ HKT501, was coated on a 370mm x 470mm 
glass substrate using a spinner. The photoresist layer was dissolved and 
removed from the peripheral area and the back area of the glass plate using 
a composition prepared by mixing 3 wt,% of alkyi oxide polymer having 
molecular weight of 300 with an organic solvent of 80 wt.% of DMF or 
DMAc and 17 wt.% of n-butyl acetate in DNS EBR apparatus. The results 
were observed by microscope and confirmed that no residual photoresist 
remained. 

Example 2 

The photoresist layer was dissolved and removed from the peripheral area 
and the back area of the glass plate using, as a removing solvent cleaning 
composition, a composition prepared by mixing 3 wt.% of alkyI oxide 
polymer having molecular weight of 300 with an organic solvent of 7 wt.% 
of DPGME, 20 wt.% of NMP and 70 wt.% of MIBK, instead of the solvent 
of Example 1 . The results were observed by microscope and confirmed 
that no residual photoresist remained. 

Comparative Example 1 

An experiment was conducted in the same manner as Example 1 using, as 
the removing solvent, 30 wt.% of propylene glycol monomethyl ether 
acetate (PGMEA) and 70 wt.% of propylene glycol monomethyl 
ether(PGME). The build up was measured and the result is shown in Fig. 1 . 
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Fig. 1 is a graph showing build up properties when the substrate is coated 
with the cleaning composition of the present invention prepared in Examples 
1 and 2 and with the cleaning composition using the general organic solvent 
in Comparative Example 1, after the positive photoresist AZ HKT501 is 
coated on the substrate. As shown in Fig 2, the residual photosensitive 
material remains on the boundary surface between the cleaned area and the 
not-cleaned area after the coated photosensitive material is exposed to light 
and developed. 

Fig. 2 is a photograph showing a residual of the photoresist when a color 
photosensitive agent is cleaned with the cleaning composition of the 
present invention prepared in Example 1 and 2. As shown in Fig. 2, JSR 
color photoresists (R, G, B) were coated on the substrate, washed with the 
cleaning composition of the present invention prepared in Examples 1 and 2, 
baked and developed. As a result, it can be confirmed that no residue of 
the photoresist remained. 

Effect of Invention 

As set forth above, the composition for cleaning the positive or negative 
photoresist has an excellent washing power since no residue remains after 
cleaning. The build up phenomenon is not produced on the boundary 
surface between the cleaned area and the not-cleaned area. There is no 
problem that the cleaning solution is immersed into the photoresist to 
change the coating thickness. 
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